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I' 
DEVELOPMENT AND USE OF GUIDELINES 

FOR SELECTING FARM EQUIPMENT 

T HIS CIRCULAR presents some new and practical guidelines for taking the guesswork out of selecting farm equipment. 
Farmers usually buy a new piece of equipment with the belief 
that it will pay for itself either by increasing the efficiency or 
volume of a profitable enterprise or by reducing production costs. 
Whether this belief is justified depends largely on how well the 
machine's capacity is matched to the job. 
If capacity is too low, operating costs will be excessive and 
untimely operations may lower both the quantity and quality of the 
crop. If capacity is too great, the high fixed costs of the machine 
make its use unprofitable. An optimum-size machine will occur be­
tween these two extremes. But without well-defined guidelines for 
choosing optimum size, buying machinery has been a highly specu­
lative venture. 
The guides presented here are applicable when a single type of 
machine is being selected to fit into an existing farm operation. It 
is assumed that the selection of one implement does not affect the 
economy of the other farm machines and that the tractor costs 
remain constant and independent of the size of implement selected. 
This circular should not be used to outfit an entire farm al­
though the data may have some value as a basis for estimates. 
l\10re involved analyses are required for buying a complete set of 
machinery because the cost of a given implement depends on the 
tractor's cost, and that in turn depends on the cost of the other 
machinery. 
Data in tables 
Tables 2 through 20 provide bases for selecting the common 
Illinois farm implements. These tables give optimum widths of an 
implement for the variables of once-over machine acreage, purchase 
price of the implement per foot of effective width, and value of the 
crop acre. To keep this presentation of optimum widths to a work­
able level, the remaining variables were given the typical constant 
values shown in Table 1. The constants used for fixed cost per­
centages and timeliness factors are given in Table 21 and at the 
bottom of page 27. 
All the information needed to use the tables is easily available 
to a farmer with the exception of price per foot of effective width. 
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T a b l e  1 .  ­ T y p i c a l  I m p l e m e n t  C o n s t a n t s  
I m p l e m e n t  
F i e l d  
e f f i c i e n c y  
O p e r a t i n g  
s p e e d  
T r a c t o r  
f i x e d  c o s t s  
M a x i m u m  
a v a i l a b l e  
w i d t h  
T i l / a g e  
M o l d b o a r d  p l o w s .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . .  
D i s k  h a r r o w .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  
S p i k e  t o o t h  h a r r o w .  .  .  .  .  .  .  .  .  .  .  .  .  .  . .  
S p r i n g  t o o t h  h a r r o w .  .  .  .  .  .  .  .  .  .  .  .  .  . .  
F i e l d  c u l t i v a t o r .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . .  
R o w  C u l t i v a t o r s  
T r a c t o r - m o u n t e d  c u l t i v a t o r  .  .  .  .  .  .  .  . .  
R o t a r y  h o e .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  
S e e d i n g  
G r a i n  d r i l l .  .  .  .  .  .  .  .  .  .  .  
C o r n  p l a n t e r .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  
H a r v e s t i n g  
C o m b i n e ,  P T O .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . .  
C o m b i n e ,  S P .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . .  
C o r n  p i c k e r .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . .  
H a y  c o n d i t i o n e r .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . .  
M o w e r .  . .  .  . . . . . . . . . . . . . . . . . . .  .  . .  
R a k e  .  . . . . . . . .  . . . .  . .  . . . . . . . . . . . . .  
B a l e r .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  
F o r a g e  h a r v e s t e r . . . . . .  . .  . .  . .  . . . . . .  
W i n d r o w e r ,  S P .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  
F l a i l  f o r a g e  h a r v e s t e r .  .  .  .  .  .  .  .  .  .  .  .  . .  
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. 8 3  
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.  7 0  
. 8 0  
. 7 6  
. 8 4  
. 7 2  
. 6 9  
. 6 6  
. 7 0  
. 6 2  
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. 7 6  
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. 6 0  
. 8 0  
.  7 0  
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$  p e r  h r .  
1 . 5 0  
1 .  5 0  
1 . 0 0  
1 . 0 0  
1 .  5 0  
0 0  
. 0 0  
. 0 0  
0 0  
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0 0  
0 0  
1 . 0 0  
1 . 0 0  
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1 . 0 0  
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8  
2 1  
4 2  
2 0  
1 4  . 5  
2 6  . 6 7  
2 1  
2 4  
2 6  . 6 7  
1 2  
2 0  
6  . 6 7  
7  
1 4  
7  
1 4  
7  
1 6  
6  
T h i s  i s  b a s e d  o n  t h e  i m p l e m e n t ' s  n e w  p u r c h a s e  p r i c e  a n d  i s  b e s t  
o b t a i n e d  f r o m  y o u r  l o c a l  d e a l e r .  T h e  r a n g e  i n  p r i c e s  i n  t h e  t a b l e s  
i s  d u e  p r i m a r i l y  t o  t h e  q u a l i t y  o f  t h e  i m p l e m e n t  a n d  t h e  n u m b e r  o f  
a c c e s s o r i e s  w a n t e d .  T h e  a v e r a g e  o r  m i d d l e  v a l u e  o f  a  s p e c i f i c  i m ­
p l e m e n t ' s  p r i c e - p e r - f o o t  r a n g e  i s  a  g o o d  e s t i m a t e  o f  a  t y p i c a l l y  
w e l l - e q u i p p e d  i m p l e m e n t  s o l d  i n  I l l i n o i s .  
M u l t i p l e  u n i t s  a r e  s o m e t i m e s  r e q u i r e d ,  s i n c e  t h e  o p t i m u m  
w i d t h  f o r  a  g i v e n  i m p l e m e n t  m a y  e x c e e d  t h e  m a x i m u m  w i d t h  t h a t  
i s  c o m m e r c i a l l y  a v a i l a b l e .  M a x i m u m  a v a i l a b l e  w i d t h s  f o r  t h e  
d i f f e r e n t  i m p l e m e n t s  a r e  i n c l u d e d  i n  T a b l e  1 .  
I n  T a b l e s  2  t o  2 0 ,  t h e  n u m b e r  o f  t r a c t o r s  r e q u i r e d  f o r  e a c h  
o p t i m u m  w i d t h  i s  i n d i c a t e d  b y  r u l i n g  t h e  t a b l e s  i n t o  z o n e s .  A l l  
t h e  o p t i m u m  w i d t h s  i n  e a c h  z o n e  c a l l  f o r  t h e  s a m e  n u m b e r  o f  
t r a c t o r s .  T e n  i s  t h e  m a x i m u m  n u m b e r  o f  t r a c t o r s  f o r  w h i c h  c a l ­
c u l a t i o n s  w e r e  m a d e .  
S q u a d r o n  h i t c h e s  w i l l  s o m e t i m e s  b e  n e c e s s a r y  t o  a c c o m m o d a t e  
t h e  m a x i m u m  i m p l e m e n t  w i d t h  l i s t e d  f o r  a  s i n g l e  t r a c t o r  a n d  
d r i v e r .  
5 SELECTING FARM MACHINERY 
How to use the tables 
To determine the optimum width of an implement, read the 
value in the column under the acreage and in the row correspond­
ing to the correct crop value and purchase price. 
Assume, for example, that you want to buy a baler for a crop 
\\·orth $25 an acre. You are planning to bale 50 acres twice a year 
with a baler that costs $260 a foot. You enter Table 14 at the 
100-acre column and read 5.17 feet as the optimum width. 
To be most economical, then, the baler should have only the 
capacity to handle a windrow from a 5.17-foot swath at 4 miles 
per hour. Practically, the answer says that you can afford only a 
very small baler and should check into the possibility that custom 
work might be cheaper. 
Straight line interpolations will give answers for acreages, 
purchase prices, and crop yalues that are not listed. One should not, 
however, interpolate across lines separating the tractor zones, as 
the additional cost of the extra tractor and operator causes a dis­
proportionate increase in the optimum \yidth of implement. 
As an example of interpolation, consider the following: A 
rotary hoe priced at $30 a foot is to be used on 220 acres of a crop 
valued at $40 an acre. T\vo interpolations are necessary here­
between 200 and 240 machine acres and between $25 and $75 crop 
value. 
For a crop valued at $25, the optimum width for 220 acres 
would be 14.88 feet, which is the halfway point between the 
optimum width for 200 and 240 acres. Similarly, the optimum 
width for 220 acres of a crop valued at $75 would be 18.89 feet. 
The optimum width for a $40 crop would be 16.08 feet (14.88 
plus 30 percent of the difference between 14.88 and 18.89). 
If an implement is to be used on two or more crops of differing 
acreages, you square the optimum width for each crop, add the 
two squares, and take the square root of the sum. For example, a 
PTO combine is to be used on 100 acres of corn, valued at $125 
an acre; and 40 acres of soybeans, valued at $75 an acre. The 
purchase price is $350 per foot of effective width. Optimum width 
is 6.88 feet for the corn acreage and 3.31 feet for the soybean 
acreage (Table 15). The overall optimum width (w) is: 
w =V w~o rn + w~eans = V 6.882 + 3.312 
=V 47 .33 + 10.96 =VS8.29 = 7.63 feet. 
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I f  t h e  a c t u a l  f i e l d  o p e r a t i n g  s p e e d s  d i f f e r  s i g n i f i c a n t l y  f r o m  
t h o s e  a s s u m e d  i n  t h e  t a b l e s ,  i t  w i l l  b e  n e c e s s a r y  t o  a p p l y  t h e  f o l ­
l o w i n g  f o r m u l a :  w  =  W t  ~ ~: 
I n  t h i s  e q u a t i o n  w  =  t h e  o p t i m u m  w i d t h  a f t e r  s p e e d  c o r r e c ­
t i o n ;  W t ,  t h e  w i d t h  i n d i c a t e d  b y  t h e  t a b l e s ;  S t ,  t h e  s p e e d  a s s u m e d  
i n  t h e  t a b l e s  ( f r o m  T a b l e  1 )  ;  S a ,  t h e  a c t u a l  f i e l d  s p e e d .  
F o r  e x a m p l e ,  i f  a  s p i k e  t o o t h  h a r r o w  c o s t s  $ 1 0  a  f o o t  a n d  i s  
t o  b e  u s e d  f o r  2 0 0  a c r e s  o f  a  c r o p  w o r t h  $ 7 5  a n  a c r e ,  t h e  c o r r e c t  
w i d t h ,  a c c o r d i n g  t o  T a b l e  4 ,  i s  3 4 . 0 7  f e e t .  I - I o w e v e r ,  t h e  a c t u a l  
o p e r a t i n g  s p e e d  i s  8  m i l e s  a n  h o u r ,  r a t h e r  t h a n  t h e  6  m i l e s  p e r  h o u r  
u s e d  i n  c a l c u l a t i n g  t h e  t a b l e .  T h e  a r i t h m e t i c  o f  c o r r e c t i o n  b e c o m e s :  
w  =  3 4 . 0 7  ~ ~ =  3 4 . 0 7  X  . 8 6 6  =  2 9 . 5  f e e t .  
P o w e r  l i m i t a t i o n s  
T h e  t a b l e s  f o r  h e a v y  t i l l a g e  i m p l e m e n t s  ( p l o w s ,  d i s k  h a r r o w s ,  
a n d  f i e l d  c u l t i v a t o r s )  h a v e  o n l y  l i m i t e d  v a l u e .  T h e s e  i m p l e m e n t  
a r e  u n i q u e  i n  t h a t  p u r c h a s e  p r i c e  p e r  f o o t  o f  e f f e c t i v e  w i d t h  i s  
r a t h e r  l o w  b u t  p o w e r  r e q u i r e m e n t s  a r e  v e r y  h i g h .  T h e  f i g u r e s  i n  
T a b l e s  2 ,  3 ,  a n d  6  a r e  p e r f e c t l y  v a l i d  f o r  t h e  a s s u m p t i o n s  m a d e ­
o n e  o f  w h i c h  w a s  t h a t  t r a c t o r  p o w e r  w a s  a v a i l a b l e .  H o w e v e r ,  t h e  
o p e r a t i n g  e c o n o m y  o f  t h e s e  i m p l e m e n t s  d e p e n d s  m o r e  u p o n  t h e  
e c o n o m y  o f  t h e  p o w e r  r e q u i r e d  t o  p u l l . t h e m  t h a n  u p o n  t h e i r  o w n  
c o s t s .  O n  m o s t  f a r m s ,  p o w e r  w i l l  n o t  b e  a v a i l a b l e  f o r  t h e  o p t i m u m  
w i d t h s  i n  t h e  t a b l e s .  
E c o n o m i c  o p e r a t i o n  o f  a n y  f i e l d  m a c h i n e r y  i n v o l v e s  t h e  e c o ­
n o m i c  a p p l i c a t i o n  o f  p o w e r  a s  w e l l  a s  o f  i m p l e m e n t  c a p a c i t y .  V e r y  
o f t e n ,  e c o n o m i c  s i z e  o f  a n  i m p l e m e n t  i s  f a r  o v e r s h a d o w e d  b y  c o n ­
s i d e r a t i o n  o f .  t h e  e c o n o m i c  u s e  o f  p o w e r .  C o s t s  a r e  i n c r e a s e d  f o r  
a  f a r n 1  t h a t  h a s  e i t h e r  t o o  m u c h  o r  t o o  l i t t l e  p o w e r .  
A s  w i t h  i m p l e m e n t  w i d t h s ,  t h e r e  i s  a n  o p t i m u m  l e v e l  f o r  p o w e r .  
H o w e v e r ,  t o  d e t e r m i n e  o p t i m u m  p o w e r  l e v e l  a c c u r a t e l y ,  o n e  h a s  
t o  k n o w  t h e  e n e r g y  r e q u i r e m e n t s  f o r  a l l  f 2 . r m  o p e r a t i o n s .  U s u a l l y  
t h e s e  n e c e s s a r y  d a t a  a r e  n o t  a v a i l a b l e .  A s  a  g e n e r a l  r u l e ,  t h e  
o p t i m u m  p o w e r  f o r  a  m i d w e s t e r n  g r a i n  a n d  l i v e s t o c k  f a r m  i s  t h a t  
n e e d e d  t o  o p e r a t e  t h e  s i z e  o f  c u l t i v a t o r s  i n d i c a t e d  b y  t h e  o p t i m u m  
w i d t h  t a b l e s .  T h i s  o p t i m u m  p o w e r  l e v e l  i s  p r o b a b l y  o n l y  o n e - h a l f  
t o  t w o - t h i r d s  o f  w h a t  i s  n e e d e d  t o  o p e r a t e  a n  o p t i m u m - w i d t h  m o l d ­
b o a r d  p l o w  a s  i n d i c a t e d  i n  T a b l e  2 .  









20 40 60 80 100 120 160 
Machine acres 
200 240 280 320 360 400 600 800 1000 
$25 $ 90 ... ... 3 . 12 4 .43 5 .45 6 .32 7 . 10 7 .80 
Effective width of implement, feet 
12 .64 14 . 19 15 .61 20 . 54 22 .02 23 .41 28 .39 39 .02 53 .28 163 .79 
100 ..... . 2 .96 4 .21 5.17 6 .00 6 .73 7 .40 13 .46 14 .81 22 .21 23 .48 37 .02 46 .95 60 .52 
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2 . 70 
2 .60 
3 . 14 
2 .99 
2 .85 
2 . 73 
2 .62 
3 . 17 
3 .01 
2 . 87 








4 . 58 
4 .34 


































6 . 62 
6 .76 
6 .49 













































23 . 11 
22.13 
21 .43 



























































130 . ..... 2 .64 3 .81 4 .75 5 .59 6 .36 7 .09 11 . 18 12 .72 19 .82 21 .26 22 .65 35 .43 45 .31 55 . 14 
175 90 . .. .. . 3 .20 4 .65 5 .84 6 .91 7 .90 11 . 68 13 .81 15 .80 20 . 72 22 . 73 27 .63 29.65 31 . 61 47 .41 79.02 
100 .... . . 3 .03 4 .41 5 .54 6 .55 7 .50 11 .08 13 . 10 14 .99 19 .66 21 .56 23 .40 28 . 13 29 . 99 44 .98 74 .97 
110 ...... 2 .89 4 .20 5 .28 6 .25 7 . 15 10 .56 12 .49 14 .30 18 .74 20 . 56 22 .31 26 . 82 28 .59 42 .89 68 .66 
120 ...... 2.77 4 .02 5 .06 5 .98 6 .84 11 .96 13 .69 15 .33 19 .68 21.36 22.99 27.37 38 .32 62 . 92 
130 .. . ... 2 .66 3 .87 4 .86 5 .75 6 .58 11 .49 13 . 15 14 .73 18 .91 20 .53 22 .09 23 .62 36 .82 60 .45 
1 tractor 2 tractors 3 or 4 tractors 5,6, or 7 tractors 
8 or 
more 
a See discussion of power limitations on page 6. 
'J 
(X) 









20 40 60 80 100 120 160 200 240 280 320 360 400 600 800 1000 
Effective width of implement, feet 
$25 $40 . . .... 4 .63 6 . 58 8 .09 9 .38 10 .53 11 . 58 13 .48 15 . 19 16 .77 18 .25 19 .65 21.00 37 .92 
50 ...... 4 . 15 5 .89 7 . 24 8 .39 9 .42 10 .36 12.06 13 .59 15 .00 16 .32 17 .58 18 .78 19 .94 33 .91 
60 . ... . . 3.78 5 .37 6 .61 7 .66 8 .60 9 .46 11. 01 12 .40 13 .69 14 .90 16 .05 17 . 14 18.20 30 .96 36 .40 41 .42 
70 ...... 3 .50 4 .97 6 . 12 7 .09 7 . 96 8 .76 10 . 19 11 .48 12 .68 13 .79 14 .86 15 .87 16 .85 28 .66 33 .70 38 .35 
80 ...... 3 . 28 4 .65 5 .72 6 .63 7 .45 8 . 19 9 . 53 10 .74 11 .86 12 .90 13 .90 14 .85 15 .76 19 .98 31 . 53 35 .87 
(') 
75 40 ..... . 4 .67 6 .69 8.29 9.68 10 .95 12 . 12 14 .30 16 .32 18 .23 20 .06 30 .65 32 .63 41. 92 ;; 
50 .. . . 4 . 18 5 .98 7 .41 8 .66 9 .79 10 . 84 12 .79 14 .60 16 .30 17 .95 27.41 29 . 19 37 .49 
(') 
c 
60 .. . 3 .82 5 .46 6 .77 7 .90 8 .94 9 .90 11 .68 13 .32 14 .88 16 .38 19 . 25 20 .64 34 . 23 :; 
AI 
70 ..... . 3 .53 5 .06 6 . 27 7.32 8 .27 9 . 16 10 .81 12 .33 13 .78 15 . 17 16 . 51 17 .82 19 . 11 31 .69 z 
80 .. 3 .30 4 .73 5 .86 6 .85 7 . 74 8 . 57 10 . 11 11 .54 12 .89 14 . 19 15 .45 16 .67 17 .87 29 .64 9 
(X) 
125 40 ... . . 4 .71 6 .79 8 .48 9 .97 11 .34 12 .64 15 .07 17 .37 19 .58 32 .47 80 .49 '.J 0­
50 ... . , 4 .21 6 .08 7 . 58 8 .92 10 . 15 11 .30 13 . 48 15 .54 17 .51 71 .99 
60 .... . 3 .85 5 . 55 6 .92 8 . 14 9 .26 10 .32 12 .31 14 . 18 15 .99 60 .08 
70 . .. 3 .56 5 . 14 6 .41 7 .54 8 . 5~ 9 .55 11 .39 13 . 13 14 .80 16 .43 55 .62 
80 ...... 3 .33 4 .80 6 .00 7 .05 8 .02 8 .94 10 .66 12.28 13 .85 15 .36 52 .03 
175 40 .. .. 4 .75 6 .90 8 .66 10 .25 11 .73 13 . 13 15 . 81 18 .36 20 .84 34 .20 91 .82 
50 ... 4 .25 6 . 17 7 .75 9 . 17 10 .49 11 . 75 14 . 14 16 .42 18 .64 30 .59 76 .76 
60 .... 3 .88 5 .63 7 .07 8 .37 9 . 58 10 .72 12 .91 14 .99 17 .02 29 .99 70 .08 
70 ...... 3 .59 5 . 21 6 .55 7 .75 8 .87 9 .93 11 .95 13.88 15.76 27 .76 37 .00 50 .96 60 .01 
80 ..... 3 .36 4 .88 6 . 13 7 . 25 8 .29 9 .29 11 . 18 12 .99 14 .74 16 .46 25 .97 34 .61 47 .66 56 . 13 
1 tractor 2 tractors 3 or more 
n See discussion of power limitations on pag e 6. 










20 40 60 80 100 120 160 200 240 280 320 360 400 600 800 1000 
width 
Effective width of implement, feet 
$25 $ 6 ... 12 .26 17 .42 2l.44 24 .88 27 . 95 30 . 76 35 .86 40 .46 6l.53 66 . 77 71 . 71 76 .42 161. 83 I 202 .29 
8 .. . 10 . 62 15 . 09 18 . 57 2l.55 24 .21 26 . 64 3l. 05 35 . 04 57 .83 62 . 11 123 . 20 158 .47 
10 ... 9 . 50 13 . 50 16 . 61 19 .2721.6523 .8327 .773l.34 37 . 75 40 . 71 125 . 00 UI m 
r­
12 ... 8 . 67 12 .32 · 15 . 16 17 . 59 19 . 76 2l.75 25 .35 28 .61 34 .46 37 . 16 114 . 11 m () 
14 ... 8 . 03 11 .41 14 . 04 16 . 29 18 .30 20 . 14 23 .47 29 .28 31. 90 34 .40 105 . 64 -I z 
C) 
75 6 ... 
8 ... 
12 .38 
10 . 72 
17 . 76 
15 .38 
22 . 06 25 .82 29 .25 
19 . 1022 .3625 .33 
32 .46 
28 . 11 
38 .42 
33 .27 
71 .00 76 .84 
66 . 55 
236 . 23 
190 .45 >::0 
10 .. . 9 . 59 13 . 76 17 . 09 20 .00 22 . 66 25 . 14 29 . 76 63 .89 156 . 70 ~ 
12 ... 8 . 75 12 . 56 15 . 60 18 . 26 20 . 68 22 . 95 27 . 17 58 .32 143 . 04 ~ 
» 
14 . .. 8 . 10 11 . 63 14 .44 16 . 90 19 . 15 2l.25 25 . 15 54 . 00 119 . 79 () 
:J: 
125 6 . . . 12 . 50 18 .0922 .66 26 . 73 30 . 50 34 . 07 40 .82 75 . 00 102 .21 109 . 11 251 .48 Z m 
8 . .. 10 .83 15 . 67 19 .6223 .1526 .41 29 . 50 35 .36 76.33 81 .83 ?f).d. <:Sl 
::0 
-< 
10 ... 9'. 68 14 . 02 17 . 55 20 . 70 23 . 62 26.39 3l. 62 63 .25 68 .27 73.19 109 . 79 
12 ... 8 .84 12 . 79 16 . 02 18 . 90 2l.56 24.09 33 .41 57 . 74 62 .32 66.82 100 . 22 
14 . .. 8 . 18 11 .85 14 .83 17 .50 19 . 96 22.30 30 . 93 53 .45 57 . 70 61 .86 81 . 83 
175 6 . .. 12 . 62 18 .42 23 . 24 27 . 60 3l.69 35 . 61 99 . 04 106 .82 114 .43 165 . 02 
8 . .. 10 . 93 15 .9520 . 1323 .9027 .4530 .84 68 . 24 74 . 64 80 .93 99 . 10 142 . 91 
10 .. . 9 . 77 14 .27 18 . 00 2l.38 24 . 55 27 . 58 61. 03 66 . 76 72 .38 77 . 92 116 .88 
12 . .. 8 . 92 13 . 02 16 .43 19 .5222 .41 25 . 18 30 .47 40 .53 55 . 72 60 . 94 66 . 08 71 . 13 106 . 70 142 . 26 
14 . . . 8 . 26 12 . 06 15 . 22 18 .0720 .7523 .31 28 . 21 32.93 37 . 53 5l. 58 56 .42 61 . 17 65 .85 98 . 78 12l.64 154 . 65 5 or 
1 tractor 2 tractors 3 or 4 tractors 1 more 











20 40 60 80 100 120 160 200 240 280 320 360 400 600 800 1000 
width 
Effective width of implement, feet 
$25 $10 .. . 10 .40 14 .78 18 .20 36 .39 51.38 57 .63 72 .78 78 .80194 .05 99 .95 
14 .. . 8 . 79 12 .49 15 .38 58 .00 71 .37 75 .88 
18 . . . 7 .75 11 .02 13 . 56 51 . 15 58 .37 
22 .. . 7 .01 9 .97 12 .27 14 .23 15 .99 31 .98 52 .80 
26 .. . 6 .45 9 . 17 11 .28 13 .09 14 .71 29 .42 32 .38 48 .57 . - . ­ -. - ­ .-­ Q 
::0 
75 10 ... 10 .51 15 .07 18 .72 37 .44 90 . 17 96 .92 112 .31 () c 
14 ... 8 .88 12 .74 15 .82 74 .07 79 .08 :; 
18 ... 




10 . 16 
13 .95 
12 .62 14 .77 





26 . . . 6 .51 9 .35 11 . 61 51.24 00 
'.J 
0­
125 10 ... 10 . 61 15 .35 19 .23 115 .36 
14 ... 8 .96 12 .98 16 .25 90 . 15 95 .83 
18 ... 7 .91 11 .44 14 .33 67 .61 72 .46 77 . 15 
22 .. . 7 . 15 10 .35 12 .96 58 .47 69 .79 
26 ... 6 . 58 9 . 52 11 .92 53 .79 57 .421 89 .64 
175 10 ... 10 . 71 15 .63 19 .72 134 . 16 243 . 19 
14 .. . 9 .05 13 .21 16 .67 98 .97 197 .95 
18 ... 7 .98 11 .65 14 .70 57 . 59 87 .29 167 .62 207 .74 
22 ... 7 .22 10 .54 13 .30 52 .09 67 .90 72 .52 138 . 17 174 .47 
26 . .. 6 .64 9.69 12 .23 47 .92 52 . 12 56 .21 66 . 71 93 . 69 127 . 10 153 .93 
5,6, or 7 8 or3 or 4 tra ctors tractors more 









20 40 60 80 100 120 160 
Machine acres 
200 240 280 320 360 400 600 800 1000 
$25 $20 .. .. . 7 .46 10 .60 13 .03 158 .25 177 .58 
30 ..... 6 .09 8 .65 10 .64 138 .50 
















7 . 53 




7 . 59 






















11 . 15 
9 .66 
8 .64 














190 . 10 
155 .22 
123 .72 



















60 . . . . . 4 .38 6 .32 7 .88 35 .26 70 .08 86 .27 
175 20 . . . . . 7 .65 11 . 11 13 .95 83 .73 171. 65 196 .07 
30 .. . . . 6 .24 9 .07 11 .39 49 .84 57 .86 129 .21 160 .09 
40 ..... 5 .41 7 .85 9.87 41.69 50 . 11 106 .85 128 .29 
50 . .... 4 .84 7 .03 8 . 83 10 .44 13 .38 20.88 37.29 40 . 14 85 .83 109 .83 
60 ..... 4 .41 6 .41 8 .06 9 .53 10 .91 12.21 19 .06 21.81 34 .04 36.64 78 .35 95 .56 
1 tractor 2 tractors 3 or 4 tractors 5 or more 
a See discussion of power limitations on page 6. 
..... 
..... 









20 40 60 80 100 120 160 
Machine acres 
200 240 280 320 360 400 600 800 1000 
Effective width of implement, feet 
$25 $26 . 4 . 10 5.90 7 .36 8 .65 9 .84 10 .96 13 .06 15 .03 16 .93 18 .78 20 .58 30 .07 39 .37 54 . 50 69 . 59 
28 3 .95 5 . 69 7 . 10 8 .34 9 .48 10 .56 12 . 58 14 .49 16 .32 18 .09 19 .83 28 .97 37 .93 52 . 52 61 .22 
30. . 3 .81 5 .50 6 .86 8 .06 9 . 16 10 .20 12 . 15 14 .00 15 .76 17 .48 19 . 16 27 .99 36.65 50 . 74 59 . 14 
32 . ... . 3 .69 5 .32 6 .64 7 .80 8 .87 9.88 11 . 77 13 .55 15 .26 16 .93 18 .55 27 . 10 35 .48 49 . 13 57 . 26 
34 . 3 .58 5 . 16 6 . 44 7 .57 8 .61 9 . 58 11 .42 13 . 15 14.81 16 .42 18 .00 26 .29 34 .43 47 .66 55 .55 
Q 
75 26 . 4 .25 6 .33 8 . 12 9 .78 11 .36 12 .91 15 .91 18 .85 28 .84 31 .82 34.77 37 .69 56 . 54 75 .38 ;>C n 
28 . 
30 .... . 
4 . 10 
3 .96 
6 . 10 
5 .89 
7 .82 
7 . 56 
9 .42 
9 . 10 
10.95 





18 . 16 



















34 .. . .. 
3 .83 
3 .72 
5 . 70 
5 . 53 
7 .32 
7 . 10 
8 .81 
8 .55 




























125 26 .. 4 .40 6 .72 8 .80 10 .78 12 .71 14 .60 18 .32 29.20 32 .94 36 .65 40 .34 47 . 54 69 .59 113 .64 0­
28 .. 4 .24 6 .48 8 .48 10 .39 12 .24 14 .07 17 .66 28 . 13 31 .74 35 .32 38 .87 45 .81 67 .06 109 .51 
30 . 4 . 10 6 .26 8 . 19 · 10 .04 11 .83 13 .59 17 .06 20 .49 27.18 30 .66 34 . 12 37 .55 40 .97 61 .46 102 .44 
32 . . 3 .97 6 .06 7 .93 9 .72 11 .45 13 . 16 16 .52 19 .84 26 .32 29 . 69 33 .03 36 .36 39 .67 59 .51 79 .35 99 . 18 
34 . 3 . 85 5 .88 7 .70 9.43 11 . 11 12 .77 16 .02 19 .24 25 . 53 28 .80 32 .05 35 .28 38 .49 57 .73 76 .98 96 .22 
175 26 .. 4 . 55 7 . 10 9 .44 11 . 70 13 .92 16 . 11 20 .46 27 .84 32 .22 36 .58 40 .91 48 .33 52 .69 77 .49 102 .28 130 . 19 
28 . 4 .38 6 .84 9 . 10 11 . 27 13 .41 15 .53 19 .71 26 .82 31 .05 35 .25 39 .42 46 .58 50 .78 74 .67 98 . 56 122 .43 
30 . 4 .23 6 .61 8 .79 10 .89 12 .96 15 .00 19 .04 25 .91 30 .00 34 .05 38 .09 49 .05 72 . 14 95 . 22 118 . 28 
32 . 4 . 10 6 .40 8 .51 10 .55 12 .55 14 .52 18 .44 25 .09 29 .05 32 .97 36 .88 47 .50 69 .85 92 . 19 114 .53 
34 .... . 3 .98 6 .21 8 .25 10 .23 12 . 17 14 .09 17 .89 24 .34 28 . 18 31 .99 35 .78 46 .08 67 .77 89 .44 111 . 11 
3 or 4 5 or1 tractor 2 tractors tractors more 









20 40 60 80 100 120 160 200 240 280 320 360 400 600 800 1000 
Effective width of implement, feet 
$25 $25 . 6 .85 9 .96 12 .52 14 .82 16 .97 19 .01 22 .90 26 .62 38 02 41. 96 45 .80 49 .55 106 .47 
35 . 5 .79 8 .42 10 . 58 12 .53 14 . 34 16 .07 19 .35 22 .50 25 .55 41. 88 
45 . 5 . 11 7 .42 9 .33 11 .05 12 .65 14 . 17 17 .07 19 .84 92 .79 (J) 
55. 4 .62 6 . 71 . 8 .44 9.99 11 .44 12 .82 15 .44 17 .95 20 .38 77 .71 ~ 
m 
65. 4.25 6 . 18 7 .76 9 . 19 10 . 52 11 .79 14 .20 16 . 51 18 .75 71 .48 () 
= 
















17 . 52 39 .46 
-; 
;;c 
~ 55 . 4 .87 7 .40 9 .64 11 .77 13 .83 15 .85 19 .82 35 .69 39.64 43 .57 ~ 65 4 .48 6 .81 8 .87 10 .83 12 .72 14 .58 18 .23 36.47 {0 .08 > () 
:I: 
125 25 . . . .. 7 .59 11 .90 15 .89 19 .74 23 .53 86 . 56 Z 
35 .. . .. 6 .41 10 .06 13.43 16 .68 19.88 m ;;c 
45 . ... . 5 .66 8.87 11 .84 14 .71 17 .54 40 .66 -< 
55 ..... 5 . 12 8 .03 10 .71 13 .31 15 .86 18 .39 36.7841.80 
65 . ... . 4 .71 7 .38 9 .85 12 .24 14 .59 38 .45 
175 25 . .. .. 7 .93 12 .77 17 .33 21. 79 26 .20 87 . 15 95 .99 104 . 80 157 . 19 261 .99 
35 . .. . . 6 .70 10 .79 14 .64 18 .41 22 . 14 77 .54 88 .57 129 .23 173 . 53 217 .82 
45 . . . . . 5.91 9 .51 12 .92 16 .24 19.53 39 .06 68 .38 74 .89 113 .97 149.79 185 .59 
55 . . .. . 5 .35 8 .61 11 .68 14 .69 17 .66 20 .62 35 .33 41.24 47 . 12 61.86 67 .74 100 . 12 132 .49 167 .87 
65 .. . . . 4.92 7 .92 10 .75 13 .51 16 .25 18 .97 24 .37 32 .50 37 .93 43 .35 56 .90 62 .32 92 . 10 121. 87 151 .64 
1 tractor 2 tractors 3 or 4 tractors 5 or more 
z:; 









20 40 60 80 100 120 160 200 240 280 320 360 400 600 800 1000 
Effective width of implement, feet 
$25 $50 . . .. 4 . 74 6 .89 8 .67 10 .26 11 .74 13 . 16 15 .85 18 .43 20 .93 23 .38 131 .70 36 .85 67 .70 86 . 18 
60 .... 4 .33 6.29 7 .91 9 .37 10 .72 12 .01 14 .47 16 .82 19 . 10 21 .34 61.80 78 .67 
70 ... . 4 .01 5 .83 7 .32 8 .67 9 .93 11 . 12 13 .40 15 .57 17 .69 19 .76 57 .22 67 .43 
80 . . .. 3 .75 5 .45 6 .85 8 . 11 9 .28 10 .40 12 . 53 14 .57 16 .54 18 .48 63 .08 
90 .... 3 . 53 5 . 14 6 .46 7 .65 8 .75 9 .81 11 .81 13 .73 15 .60 17 .43 19 .23 59 .47 
Q 






























37 . 16 






80 . 3 .96 6 .01 7 .83 9 .55 11 . 22 12.87 16 .09 19 .27 28 .97 32 . 18 35 .37 38 .54 57 .81 z 
90 ... . 3 . 73 5 .66 7 .38 9 .01 10 .58 12 . 13 15 . 17 18 . 17 27 .31 30 .34 33 .34 36 .34 54 .50 69 .35 9 
00 
125 50. 5 .25 8 .24 11 .00 13 .66 16 . 29 18 .88 37 . 76 42 .92 61 .80 90 .97 152 . 78 '-J 0. 
60 .... 4 . 79 7 .52 10 .04 12 .47 14 .87 17 .24 34 .47 39 . 18 83 .04 136 .26 
70 .... 4 .44 6 .96 9 .29 11 .55 13 .76 15 .96 31 .91 36 .27 76 .88 126 . 15 
80 .... 4 . 15 6 .51 8 .69 10 .80 12 .88 14 .93 29 .85 33 .93 37 .99 69 . 10 115 . 16 
90 .... 3 .91 6 . 14 8 .20 10 . 19 12 . 14 14 .07 28 . 15 31 .99 35 .81 39 .63 65 . 14 108 .57 
175 50 .... 5 .49 8 .84 11 .99 15 .08 18 . 14 21 . 17 36 .27 42 .34 69 .56 139 . 11 175 .41 
60 .... 5 .01 8 .07 10 .95 13 .77 16 .56 19 .33 33 . 11 38 .65 63 . 50 93 .84 126 .99 157 .34 
70 .... 4 .64 7 .47 10 . 14 12 .75 15 .33 17 .89 30 .65 35 . 78 58 .79 86 .88 114 .96 143 .04 
80 .... 4 .34 6 .99 9 .48 11 .92 14 .34 16 .74 28 .67 33 .47 54 .99 81 .27 107 .54 133 .80 
90 .... 4 . 09 6 .59 8 .94 11 . 24 13 .52 15 .78 27 . 03 31 .56 51 .84 76 .62 101 .39 126 . 15 
1 tractor 2 tractors 3 or 4 tradors 5 or more 









20 40 60 80 100 120 160 200 240 280 320 360 400 600 800 1000 
Effective width of implement, feet 
$25 $30 . . . . . 6 .26 9 .02 11 .25 13 .22 15 .04 16 .75 19.9522 .9725 .8736 .7539 .9042 .96 91 .89 106 .34 
38 ..... 5 .56 8 .02 10 .00 11 .75 13 .36 14 .88 17 .73 20 .41 22 .99 73 .99 94 .48 
46 ..... 5 .06 7 .29 9.09 10.68 12 14 13 .52 16 . 11 18 .55 20 . 89 
54 ... . . 4 .67 6 .73 8 .39 9 .86 11 .21 12 .48 14 .87 17 . 12 19 .28 21.39 Vl ~ 
62 . . ... 4 .36 6 .28 7 .83 9 .20 10 .46 11 .65 13 .88 15 .98 18 .00 19 .96 21. 88 m (') 
~ 
75 30 . . . .. 
38 .... . 
46 ..... 
6.50 




















44 .07 48 .62 
43 .20 






54 ..... 4 .84 7 .21 9 .24 11 . 13 12 .94 14 .70 18 . 12 39 .60 42 . 93 64 .39 ~ 
62 . .. .. 4 .52 6 .73 8 .63 10 .39 12 .08 13 . 72 16 .91 20 .03 36 .95 40 .06 60 .09 75.43 ~ 
» (') 
125 30 .. . .. 













44 . 61 
39 .64 









46 . ... . 5 .43 8 .30 10 .86 13 .30 15 .68 18 .01 36 .03 40 .64 85 .87 113 .06 140 .23 ;oc -< 
54 ... . . 5 .01 7 .66 10 .03 12 .28 14.47 16 .63 33 .25 37 .51 41 .74 75 . 19 100 .26 125.32 
62 ... . . 4 .68 7 . 15 9 .36 11 .46 13 .50 15 .52 31 .03 35 .01 38 .95 42 . 88 70 . 17 93 .56 116 .96 
175 30 .. .. . 6 .95 10 .84 14 .42 17 .88 21. 27 24 .62 49 .24 123 .09 165 .65203.62 
38 .. ... 6 . 17 9 .64 12 .82 15 . 89 18 .90 21.87 43 . 75 105 .21 143 .08 ' 176 .76 
46 ... .. 5 .61 8 .76 11 .65 14.44 17 . 17 19 .88 39 . 76 95 . 63 126.21 156 .79 
54 . .... 5 . 18 8 .08 10 .75 13 .33 15 .85 18 .35 36 .70 88 .26 116 .49 144 .71 
62 . .. .. 4 .83 7 . 54 10 .03 12 .44 14 .79 17 .13 34 .25 78 .98 105 .30 131. 63 




Table 11 . - OPTIMUM WIDTHS FOR A MOWER 0­









20 40 60 80 100 120 160 200 240 280 320 360 400 600 800 1000 
Effective width of implement, feet 
$25 $50 . . .. 3 .74 5 .53 7 .05 8 .44 9 .77 11 .06 13 . 54 119 .54 22 . 11 24.62 27 .08 51 .71 83 .68 
58 .... 3 .47 5 . 13 6 .54 7.84 9 .07 10 . 26 12 .57 18 . 15 20 . 53 22 .86 25 . 14 48 .01 77 .69 
66 .... 3 . 26 4 .81 6 . 13 7.35 8 .51 9 .62 11 .79 13 .891 19 .25 21 .43 23 . 57 25.69 27 . 781 41 .67 69 .44 
74 .... 3 .08 4.54 5 .79 6 .94 8 .03 9.09 11.13 13 . 12 18 . 17 20 . 24 22 . 26 24 . 26 26 .23 39 .35 52 .47 65 .58 
82 .... 2 .92 4 .32 5 .50 6 .59 7 .63 8 .63 10 .57 12 .46 17 .27 19.22 21 . 15 23 .04 24 .92 37 .38 49.84 62 .30 C! 
:;JO 
() 
75 50 .... 
58 .. . . 
4 .07 



































5 . 25 
7 .41 
7 .00 
9 . 21 




















97 . 28 
z 
9 
82 . ... 3 . 18 4 .98 6 .65 8 . 27 9.85 11 .42 16 . 53 19 .70 31 . 13 34 .26 37 .38 74 .76 92 .41 00 "-J 0­
125 50 . 4 .37 7 . 14 9 .77 12 .36 24 . 72 I 31. 91 44 . 28 49 .44 54 .58 161 .80 91 .67 121 .53 151 .38 
58 . 4 .06 6 .63 9 .07 11 .48 22 .95 27 .72 39 . 20 45 .91 50 .68 55 .44 83 . 15 110 .87 138 . 59 
66 . ... 3 .80 6 . 21 8 .51 10 .76 21 .52 25 .98 36 . 75 41 . 20 47 .51 51 .97 77 .95 103 .93 129 .92 
74 .... 3 . 59 5 .87 8 .03 10 . 16 20 .32 24 .54 34 .70 38 .91 44 . 87 49 .08 73 .62 96 .39 120 .93 
82 .. . . 3 .41 5 .57 7 .63 9 .65 19 .30 23 .31 32 .97 36 .96 40 .95 46 .62 68 . 25 91 . 56 114 .88 
~--------~ 
175 50 . ... 4 .65 7.82 10 .88 13 .91118 .71 21.76 27 .82 135 .68 41.73 49 .60 55 .64 105 .24 139 . 11 171 . 12 
58 .... 4 .32 7 . 26 10.10 12 .92 20 . 21 25 .83 38 .75 46 .05 51 .66 96 .02 129 . 16 158 .88 
66 .... 4 .05 6 .80 9 .47 12 . 11 18 .94 24 . 22 36 .32 41 .57 48 .43 90 . 01 119 .48 148 .94 
74 ... 3 .82 6 .43 8 .94 11 .43 17 .89 22 .87 34 .30 39 .26 45 . 74 83 .47 111 .30 139 . 12 
82 . 3 .63 6 . 10 8 .50 10 .86 16 .99 21 .73 32 . 59 37 .30 42 .00 79 .30 105 .73 132 . 16 
1 tractor 2 tractors 3 or 4 tractors 5 or more 









20 40 60 80 100 120 160 
Machine acres 
200 240 280 320 360 400 600 800 1000 
$25 $100 . 
106 . 
2 .83 
2 . 75 
4 . 18 
4 :06 
5 .33 





Effective width of implement , feet 
12 .77 17 .06 19 . 15 23 .45 25 .53 





61 . 51 
5974 
76 .29 
74 . 10 





106 . . 
112 . ... 
118 .... 
2 .60 




























9 . 57 
12 .88 
12 . 51 





















23 . 50 












































124 ... . 










5 . 10 
5 .78 8 .67 
10 .79 
10 .48 
10 . 19 




11 .57 15 .92 





24 . 85 
24 . 18 







38 . 14 


















111 . 15 









118 .... 3 .04 4 .97 6.80 9 .93 11 .78 18 . 58 23 .56 32 . 18 37 . 16 40 .80 45 .78 68 .00 87 .44 105 .35 
124 .... 2 .97 4 .84 6 .63 9 .69 11 .49 18 . 13 22 .98 31 .40 34 .93 39 .80 44 .66 66 .33 85 .29 102 .77 
175 100 .... 3 .52 5 .91 9 .46 11 .82 17 .73 23 .64 34 .20 40 . 12 46 .03 57 .85 83.57 106 .53 129 .36 
106 ... . 3 .42 5 . 74 9 . 19 11.48 13 .74 17 .22 22 .96 27 .48 33 .22 38 .96 44 .71 54 .95 81 . 17 103 .47 125 .64 
112 . ... 3 .32 5 . 58 8 .94 11 . 17 13 .37 16 .75 22.34 26 .73 32 .32 37 .91 43 .49 53 .46 78 .97 100 .66 122 .23 
118 .... 3 .24 5 .44 8 .71 10 .88 13 .02 16 .32 20 .60 26 .04 31 .49 36 .93 41 . 19 52 .08 76 .93 98.07 119.08 
124 . . . . 3.16 5 .31 8 .49 10 .61 12 .70 15 .92 20.09 25 .40 30 . 72 34 .87 40 . 18 50 .81 75 .05 95 .67 116 . 16 
1 tractor 2 tractors 3 or 4 tractors 5, 6, or 7 tractors 8 or more 
" 
Table 13. ­ OPTIMUM WIDTHS FOR A SIDE-DELIVERY RAKE C;; 
Crop Purchase 
value price 
per per foot 
acre of width 
20 40 60 80 100 120 160 
Machine acres 
200 240 280 320 360 400 600 800 1000 
$25 $40 . . . 
50 ..... 
60 . ... . 
70 .. . . . 




3 . 62 
3 .39 11 .42 
111 . 92 
100 . 10 
91 .38 
84 . 60 
79 . 14 
129 . 23 
115 . 59 
105 . 52 





50 . .... 
60 . .... 
70 .. ... 




70 ... . . 
80 ..... 
5 . 21 
4 . 66 
4 .25 
3 . 94 
3 . 68 
5 . 60 
5 .01 
4 . 57 
4 . 23 
3 . 96 
10 .42 
10 . 19 
9 . 53 
23 . 96 
26 . 05 
23 .30 
19 . 56 
18 . 11 
16 . 94 
24 . 11 
20 .02 
18 . 54 
17 .34 
31.44 
32 . 82 38 .61 
111.92 
100 . 10 
91 .38 
84 . 60 
79 . 14 
127 . 60 
114 . 13 
104 . 19 
96 .46 
90 . 23 
138.58 
123 . 95 
113 . 15 
104 . 76 
97.99 
160 . 89 
143 . 90 
131. 37 
121 . 62 
113 . 77 
164 . 74 
147 .34 
134.51 
124 . 53 
116 .49 
193 . 85 
173 .38 
158 . 27 
146.53 












175 40 .. . .. 
50 . . ... 
60 ... ,. 
70 . . . .. 
80 . ... , 
5 . 96 
5 .33 
4 . 86 
4 .50 
4 . 21 
9 . 01 
8 .42 
13 . 08 
12 . 11 
11 .33 
19 . 68 
17 . 97 
16 . 64 
15 . 56 
27 . 98 
25 . 03 
22.84 
19 . 69 
18 .42 
26 . 17 




29 . 75 
39 .38 
36 . 84 
46.95 
43 .92 51. 00 
62 . 09 
58 . 08 
69 . 66 
65 . 16 72 . 24 
141 . 56 
126 . 62 
115 . 59 
107 . 01 





127 . 60 
219 . 12 
195 . 99 
178 .91 




2 tractors 3 or 4 tractors 5,6, or 7 
tractors 
8,9, or 10 
tractors 10 or more tractors 









20 40 60 80 100 120 160 
Machine acres 
200 240 280 320 360 400 600 800 1000 
$25 $230 .. 2 . 15 3 . 16 4 .00 4 .78 5 .50 6 . 20 
Effective width of implement, feet 
7 .55 8 .86 10 . 13 11 .39 12 .64 13 .87 24 .03 
260 ... . ... 2 .02 2 .97 3 .77 4 .49 5 . 17 5 .84 7 . 10 8 .33 9 .53 10 .71 11 .88 13 .05 22 .60 
290 . ...... 1 .92 2 .81 3 . 57 4 .25 4 .90 5 . 53 6 .73 7 .89 9 .02 10 . 14 11 .25 12 .35 21 .40 
75 
320 ... .... 
350 .... . 
230 ..... . . 










2 . 56 
3 .58 
3 .37 
3 . 19 
3 .04 
3 .40 
3 . 25 
4 .74 
4 .46 


















7 . 13 
6 .79 
6.40 
6 . 12 





7 . 18 





8 . 21 
9 .66 
9 . 23 
10 .71 
10 .24 
20 . 26 
19 .06 
18 .05 
































350 .. . .... 1 .87 2 .90 3 .84 4 .74 5 .62 6 .49 8 .21 9 .92 16 .43 18 . 13 19 .84 29 .75 38 .23 48 . 15 ~ 
125 230 ....... 





2 . 19 
2 .09 
3 .96 











8 . 12 
7 . 64 


















































350 ... . ... 2 .00 3 . 21 4 .36 5 .48 6 .58 ' 7 .68 9 .87 12 .05 15 .37 17 .56 19 .74 21 .92 24 . 10 36 . 15 48 .20 60 .25 
175 230 ....... 2.60 4 .31 5 .94 7 .55 9 . 15 10 .75 13 .92 18 .30 21 .49 24 .67 27 .85 35 .42 52 .52 69 .62 87 .94 
260 ....... 2 .45 4 .05 5 .59 7 . 10 8 .61 10 . 11 13 . 10 17 .22 20 .21 23 .21 26 . 19 33 .31 49 .40 65 .48 81 . 56 
290 ....... 2 .32 3 .83 5 .29 6 .73 8 . 15 9.57 12 .40 16 .30 19 . 14 21.97 24 .80 31 .54 46 .77 62 .00 77 .23 
320 .. 2 . 21 3 .65 5 .04 6 .40 7 .76 9 . 11 11 .81 15 .52 18 . 22 20 .92 23 .61 30 .03 44 .53 59 .03 73 .52 
350 . ..... 2 . 11 3 .49 4 .82 6 . 12 7 .42 8 .71 11 .29 13 .86 17 .42 20 . 00 22 .58 27 .72 41 .58 55 .43 69 .29 
1 tractor 2 tractors 3 or 4 tractors 5 or 
more 
-0 










20 40 60 80 100 120 160 
Machine acres 
200 240 280 320 360 400 600 800 1000 
Effective width of implement, feet 
$25 $310 ... .. .. 2 .23 3 .23 4 .05 4 .77 5 .45 6 .08 7 . 29 8 .44 9 .54 10 .63 11 .69 16 .87 22 .321 30 .80 39 . 27 
330 .... . 2.16 3 . 13 3.92 4 .62 5 .28 5 .90 7.06 8 . 18 9 .25 10 .30 11 .33 16 .35 21 .63 29 .85 35 .01 
350 ...... . 2 . 10 3 .04 3 .81 4.49 5 . 12 5 .72 6 .86 7 .94 8 .98 10 .00 11 .00 11 .99 15 .88 21 .00 28 .99 33 .99 
370 ...... 2.04 2 .96 3 .70 4 .37 4.98 5 .57 6 .67 7 .72 8 .74 9 . 73 10 .70 11 .66 15 .44 20.43 28 . 19 33 .06 
390 .... . . 1 .99 2.88 3 .61 4 .25 4.85 5 .42 6 .50 7 .52 8 .51 9 .47 10 .42 11 .36 15.04 19 .90 27 .46 32 . 20 



















7 . 13 
6 .92 




10 . 56 
10 . 25 11 
16 .50 
15 .99 







21 . 78 





43 . 56 











370 ..... 2 . 14 3 .21 4 . 16 5 .04 5 .90 6 .73 8 .36 9 . 97 11 .56 15 . 10 16 .73 18 .34 19 .94 29 .90 39 .88 Z 
390 .. . .... 2 .08 3 . 13 4 .05 4 .91 5 .74 6 .56 8 . 15 9 .71 11 26 14 .71 16 .29 17 .86 19 .42 29 . 13 38 .84 P 
00 
125 310 . . . ... 2 .44 3 .77 4 .99 6 . 16 7 .31 8 .44 16 .87 19 . 11 21 .34 23 .56 40 .46 66 . 24 "I 0­
330 . ...... 2 .36 3: 66 4 .84 5 .97 7 .08 8 . 18 16 .35 18 .52 20 .68 22 .83 39 .21 64 .20 
350 ... . .. . 2 . 29 3 .55 4 .70 5 .80 6 .88 7 .94 15 . 88 17 .99 20 .08 22 . 17 38 .07 62 .34 
370 .. 2 .23 3 .45 4 .57 5 .64 6 .69 7 .72 15 . 44 17 .49 19 .53 21 .56 35 .38 53 .97 
390 ....... 2 . 17 3 .36 4 .45 5 .49 6 .51 7 .52 15 . 04 17 .04 19 .03 21 .00 34 .46 57 .44 
175 310 ....... 2 .53 4 .02 5 .40 6 . 75 8 .08 9 .39 18 . 79 21 .41 28 . 18 30 .80 45 .43 61 .60 76 . 23 
330 . . . . ... 2 .45 3.89 5 .24 6 . 54 7 .83 9 . 10 11 .64 15 .66 18 .21 20 .75 23 . 28 27 .31 29 .85 44 .03 58 .20 73 .89 
350 .. . 2 .38 3 .78 5 .08 6 .35 7 .60 8 .84 11 .30 15 .20 17 .68 20 . 15 22 .60 26 .52 28 .99 42 . 75 56 .51 70 .26 
370 . . 2 .32 3 .68 4 .94 6 . 18 7 .39 8 .60 10 .99 14 .79 17 . 20 19 .59 21 .98 25 .79 28 . 19 41 . 58 54 .96 68 .34 
390 ... 2 . 26 3 .58 4 .82 6 .02 7 .20 8 .37 10 .71 14 .40 16 .75 19 .09 21 .41 27 .46 40 .50 53 .53 66 .56 
1 tractor 2 tractors 3 or 4 tractors 5 or more 









20 40 60 80 100 120 160 200 240 280 320 360 400 600 800 1000 
Effective width of implement, f eet 
$25 $350 .. 2 . 18 3 . 17 3 .98 4 .71 5 .39 6 .04 9 .42 10 .78 12 .08 13 .34 16 .83 18 . 12 19 .38 38 .77 
370 .. 2 . 12 3 .08 3 .87 4 .58 5 . 24 5 .88 9 . 16 10 .49 11 .75 12 .97 16 .37 17 .63 18 .85 37 .70 ~. 99 
390 . 2 .06 3 .00 3 .77 4 .46 5 . 11 5 .72 8 .92 10 .22 11 .45 12 .63 15 .95 17 . 17 18 .36 36 .72 44 .80 
410 . 2 .01 2 .92 3 . 68 4 .35 4 .98 5 .58 8 .70 9 .96 11 . 16 12 .32 15 . 55 16 .75 17 .91 35 .82 43 .69 VI ~ 
430 .. 1 .96 2 .86 3 .59 4 .25 4 .86 5 .45 ~ 9 .73 10 .90 12 .03 13 . 13 16 .35 17 .49 32 .83 42 .67 m n 
::::! 
75 350 . 2 .30 3 .49 4 .55 5 .55 6 . 52 9 .09 11 .09 13 .04 16 .64 18 .59 22 . 19 24 . 14 26 .07 39 . 11 65 . 19 Z Q 
370 
390 .. 
2 . 23 




























61 .75 "> ::'0 
410 .. 2 . 12 3 .22 4 .20 5 . 13 6 .02 8 .40 10 .25 12 .05 15 .38 17 . 18 18 .95 22 .31 24 .09 36 . 14 58 .62 ~ 
430. . 2 .07 3 . 15 4 . 10 5 .00 5 .88 8 . 20 10 .00 11 .76 15 .01 16 .77 18 . 51 21 .78 23 .52 35 . 29 57 .24 ~ »­
n 
:::I: 
125 350. . 2 .41 3 .78 5 .05 6 .27 8 .85 10 . 10 12 .55 16 .38 18 .82 22 .66 25 . 10 31 .37 46 .33 62 .74 76 .25 Z 
370 .. 2 .35 3 .68 4 .91 6 . 10 8 .60 9 .82 12 . 20 15 .93 18 .31 22 .04 24 .41 30 .51 45 .07 59 .62 74 . 16 m ~ 390 .. 2 .28 3 .58 4 .78 5 .94 8 .38 9 . 57 11 .89 15 .52 17 .83 21 .47 23.77 29 .72 43 .89 58 .07 72 . 24 
410 . 2 . 23 3 .50 4 .67 5 .80 8 . 17 9.33 11 .59 15 . 14 17 .39 19 .62 23 . 19 28 .98 42 .81 56 .63 70 .45 
430 .. 2 . 18 3 .41 4 .56 5 .66 7 .98 9 . 11 11 .32 14.78 16 .98 19 . 16 22 .64 28 .30 41 .80 55 .30 68 .80 
175 350 ....... 2 .52 4 .06 5 .51 9.58 11 .01 17 .95 22 .03 24 .87 31 .80 35 .89 52 .58 70 .52 84 .60 
370 . ... . .. 2 .45 3 .95 5 .36 9 .31 10 .71 17 .45 21 .42 24 . 19 30 .93 34 .91 51 . 13 68 .59 82 .28 
390 ....... 2 .39 3 .84 5 .22 9 .07 10 .43 17 .00 19 .68 23 .56 30 . 12 32 .80 49 . 81 65 .60 80 . 14 
410 ....... 2 .33 3 .75 5 .09 8 .85 10.18 16 .58 19 . 19 22 .98 29 .38 31 .99 63 .98 78 . 16 
430 ... .. .. 2 .27 3 .66 4 .97 8 .64 9 .94 16 . 19 18 .74 22.44 28 .69 31 . 24 62.47 76 .32 













20 40 60 80 100 120 160 200 240 280 320 360 400 600 800 1000 
Effective width of implement, feet 
$25 $300 .. . ... . 2 . 16 3 . 12 3 .89 4 . 57 5 . 19 5 .78 6 .89 10 .38 11 .56 12 .69 13 .78 17 .35 18 .48 26 .48 
400 ... . .. . 1 .87 2 .70 3 .37 3 .95 4 .50 5 .01 5 .97 6 .87 11 . 93 12 .85 13 .74 20 .61 
500 .... . . . 1 .67 2 .41 3 .01 3 .54 4 .02 4 .48 5 .34 10 .67 11 .49 12 .29 18 .43 
600 .... ... 1 .53 2 .20 2 .75 3.23 3 .67 4 .09 4 .87 9 .74 10 .49 11 .22 16 .83 
700 .. ... .. 1 .42 2 .04 2 .54 2 .99 3 .40 3 .79 4 . 51 5 . 19 9 .02 9 .71 10 .38 Q 
7S 300 .... . .. 























19 .08 27 .72 
24 .79 
46 .05 
38 . 16 









700 ..... .. 
1 . 59 
1.47 
2 .36 










9 .96 10 .99 
22 .63 








125 300 ... . ... 2 .32 3 . 55 4 .64 5 .69 6 .70 22 . 75 24 .79 26 .81 40 .22 53 .63 67 .03 
'I 
0­
400 ....... 2 .01 3 .07 4 .02 4 .93 5 .81 33 .35 44.97 55 .07 
500 ....... 1 .80 ·2 .75 3 .60 4 .41 5 . 19 38 .86 47 .87 
600 ....... 1 .64 2 . 51 3 .28 4 .02 4 .74 10 .89 34 . 18 43 .70 
700 . .. . ... 1 . 52 2 .32 3 .04 3 .72 4 .39 5 .04 10 .08 11 .38 31 .64 39 .25 
175 300 ... . ... 2 .40 3 .74 4 .98 6 . 17 20 .86 24 .69 60 .26 74 .95 
400 ....... 2 .08 3 .24 4 .31 5 .35 20 .08 23 .42 25 .44 38 . 16 50 .87 62 .25 
500 ....... .86 2 .90 3 .86 4 .78 17 .96 19 .75 22 .75 32 .92 44 .30 54 .46 
600 . .70 2 .65 3 .52 4 .36 5 . 19 6 .01 8.73 10 .38 16 .40 18 .03 19 .66 39 .32 48 .57 
700 ... . ... .57 2 .45 3 .26 4 .04 4 .81 5 . 56 8 .08 9 .61 15 . 18 16 .69 18 .20 36 .40 44 .98 
1 tractor 2 tractors 3 or 4 tractors 5 or more 









20 40 60 80 100 120 160 
Machine acres 
200 240 280 320 360 400 600 800 1000 
Effective width of implement, feet 
$25 $160 ..... 2 . 74 3 .95 4 .93 5 .79 8 .91 9 .85 11 .58 15 .67 17 .37 21 .47 23 . 15 44 .64 57 .89 68 .51 
170 . .... 2 .66 3 .83 4 .78 5 .62 8 . 65 9 .56 11 . 23 15 . 20 16 .85 20 .83 22 .46 ~ 40 .89 53 .68 66 .47 
180 ... . . 2 .58 3.72 4 .64 5 .46 8 .40 9 . 29 10 .92 14 .77 16 .37 17 . 89 21 .83 39 .74 52 . 17 64 . 59 
190 ..... 2.51 3 .62 4 .52 5 .31 8 . 18 9 .04 10 .62 14 .38 15 .94 17 .41 21 . 25 38 .68 50 .78 62.87 V> ~ 
200 ..... 2 .45 3 . 53 4 .41 5 . 18 5 .89 8 .81 10 .36 11 .78 15 . 53 16 .97 20 .71 35 .33 47 . 10 58 .88 m () 
::! 
75 160 ..... 2 . 84 4 . 23 5 .43 8 .46 9 .69 10 .86 15 . 13 17 .42 21 . 71 23 .96 28 .28 32 .57 34 .83 52 .25 67 . 56 78 .35 Z Q 




4 . 11 
3 .99 































~ 190 ..... 2 .61 3 .88 4 .98 7 .77 8 .89 9 . 96 13 .88 15 .98 19 .92 21 .99 25 .95 28 .00 31 .96 46 .00 62 .00 71 .90 
~ 200 . .... 2.54 3 .79 4 .86 5 .85 8 .67 9.71 11 .70 15 .58 17 . 54 21 .43 23 .39 27 . 29 29 .24 44 .84 58 .48 70 .08 » 
() 
::r 
125 160 ..... 2 .94 4 . 50 5 .89 8.99 10 .41 11 .78 16 .30 20 .82 23.55 28 .08 32 .60 35 .33 39 .86 58 .88 74 .08 87 .08 Z 
170 . .... 
180 ... . . 














20 . 19 
17 .92 
22 .85 
22 . 20 

















190 .. ... 2 . 70 4 . 13 5 .40 8 .25 9 .55 10 .81 14 .96 17 .44 21 .61 25 . 77 28 .25 32 .42 34 .88 52 .31 67.98 79 .91 
200 ..... 2 . 63 4 .02 5 . 27 8 .04 9 .31 10 .53 14 .58 17 .00 21 .06 23 .45 27 .53 29 .91 33 .99 50.99 66 . 26 77 .89 
175 160 . .. . . 3 .04 4 .75 9 .49 11.08 17 .40 22 . 16 31 .67 34 .80 39 .56 64.83 80 .08 95 .01 
170 ... . . 2 .95 4 .61 9 .21 10 .75 16 . 88 21 . 50 29 . 13 33.76 38.38 41.39 62 .89 77 .69 92 . 17 
180 . .... 2 .87 4 .48 8.95 10.45 11.91 16 .40 20.89 28 .31 32 .81 35 .72 40 .22 59 .53 75 .50 89 .58 
190 .... . 2 .79 4.36 8 .71 10 . 17 11 . 59 15 .97 20 .34 27.56 31 .93 34 .76 39 . 15 57 .94 73 .49 87 . 19 
200 ..... 2.72 4 . 25 8 .49 9 .91 11 . 29 15 . 56 19 .82 26 . 86 29 . 60 33 .88 38 . 16 56 .47 71 .63 84 .98 














20 40 60 80 100 120 160 200 240 280 320 360 400 600 800 1000 
$25 $400 .... . ... 1 .38 2 .04 2 .60 3 . 12 3 .61 4 .08 
Effective width of implement, feet 
5 . 00 5 .89 6 .76 7 .63 8 .49 9 .35 10 .20 14 .42 18 .62 I24 .63 
500 . . .... .. 1 . 23 1 .82 2.33 2 .79 3.22 3 . 65 4 .47 5 .27 6 .05 6 .83 7 .59 8 .36 9 . 12 12 .90 16 .65 22 .03 
600 . . 1 . 13 .67 2 . 12 2 . 54 2 .94 3 .33 4 .08 4 .81 5 . 52 6 .23 6 .93 7 .63 8 .33 11 . 78 15 .20 18 .62 
700 .. ... . .. 1 .04 1 .54 1 .97 2 .36 2 . 73 3 .08 3 .78 4 .45 5 . 11 5 .77 6 .42 7 .07 7 .71 10 .90 14 .07 17 . 24 
800 ........ 0 .98 1.44 1 . 84 2 .20 2 .55 2 .88 3 .53 4 . 16 4 . 78 5 .40 6 .00 6 .61 7 . 21 10 .20 13 . 17 16 . 12 
Q 
7 5 400 ....... .50 2 .36 3 . 14 3 .91 4 .65 5 .40 6 .87 8 .33 9 .78 11 . 23 12 .68 14 . 13 15 .58 31 . 15 38 .38 ::0 (') 
500 ........ 
600 . ... . ... 
1 .34 
1 .23 





3 . 19 




6 . 14 




















700 . 1 . 13 1 .78 2 .38 2 .95 3 .52 4 .08 5 . 19 6 ,29 7 .39 8 .49 9 . 59 10 .68 11 .78 23 . 55 29 .01 Z 
800 .. . 1 .06 1 .67 2 .22 2 .76 3 . 29 3 .82 4 .86 5 .89 6 .92 7 .94 8 .97 9.99 11 .01 22 .03 27 . 14 9 
00 
125 400 ..... .. 1 .61 , 2 .63 3 .61 4 .56 5 . 51 6 .45 8 .33 10 .20 12 .07 13 .93 15 .80 17 .66 19 .53 29 .73 39 .05 149 . 26 'I 0. 
500 ....... 1 .44 2 .36 3 . 22 4 . 08 4 .93 5 .77 7 .45 9 . 12 10 .79 12 .46 14 . 13 15 .80 17 .47 26 .59 34 .93 44 . 06 
600 .. . .... 1 .32 2 . 15 2 .94 3 .72 4 . 50 5 . 27 6 .80 8 .33 9 .85 11 .38 12 .90 14 .42 15 .94 24 . 28 31 . 89 39 . 50 
700 . ....... 1 . 22 1 .99 2 .73 3 .45 4 . 16 4 .88 6 .29 7 .71 9. 12 10 . 53 11 .94 13 .35 14 .76 22 .47 29. 52 36 . 57 
800 ........ 1 . 14 1 .86 2 .55 3 .22 3 .89 4 . 56 5 .89 7 .21 8 .53 9 .85 11 . 17 12 .49 13 .81 21 .02 27 .62 34 .20 
17 5 400 . ... . 1 .72 2 .88 4 .01 5 . 13 6 .24 7 .35 9 .57 11 . 78 13 .98 16 . 19 18 .39 23 . 55 34 .58 57 .39 
500 . 1 . 54 2 .58 3 . 59 4 .59 5 .59 6 .58 8 .56 10 .53 12 .51 14 .48 16 .45 21 .06 30 .93 51 .33 
600 .. . 1 .40 2 .36 3 . 28 4 . 19 5 . 10 6 . 00 7 .81 9 .61 11 .42 13 22 15 .02 16 .82 18 .62 138 . 24 37 .24146 .85 
700 .. . 1 .30 2 . 18 3 .03 3 .88 4 .72 5 .56 7 .23 8 .90 10 .57 12 24 13 .90 15 .57 17 .24 26 . 14 34 .47 43 .38 
800 . 1 . 21 2 .04 2 .84 3 .63 4 .42 5 . 20 6 . 76 8 .33 9 89 11 .45 13 .01 14 .57 16 . 12 24 .45 32 .25 40 .58 
1 tractor 2-tractors 3 trac­tors 









20 40 60 80 100 120 160 
Machine acres 
200 240 280 320 360 400 600 800 1000 
$25 $170 . 1 .72 2 .53 3 .23 3 .87 4 .48 5 .07 
Effec tive width of implement, fe et 
6 . 21 7 .32 8 .41 9 .48 10 .55 11 .61 12 .67 25 .34 30 .61 
190 . 1 .62 2 .40 3 .06 3 .66 4 .24 4 . 79 5 .87 6 .92 7 .95 8 .97 9 .98 10 .99 11 .99 23 .97 28 .95 
210 .. 1 . 54 2 .28 2 .91 3 .48 4 .03 4 . 56 5 .59 6 .58 7 .56 8 .54 9 .49 10 .45 11 .40 27 . 54 
75 
230 ....... 
250 ... . . .. 
170 ...... . 































5 . 20 
4 .97 
4 .36 
4 . 18 





5 . 12 
















8 . 15 





9 .07 9 .98 10 .89 
8 . 70 9 .58 10 .45 
15 . 76 118 .89 20 .69 
14 .91 ~ 19 .57 
14 . 18 
13 . 55 




44 . 16 














170 ... . . . . 
190 ..... .. 
210 . . ..... 
1 . 54 
2 .00 

















6 . 16 
5 . 53 
8 .01 










10 . 02 11 . 51 13 .00 
r-------------~ 
14 .99 20 .69 23 .02 
14 . 18 19 .57 21 .77 23 .97 
13 .49 15 .58 118 .62 20 .71 22 .80 
40 .47 










230 ....... 1 . 72 2 .81 3 .85 4 .87 5 .88 6 .89 8 .90 10 .89 12 .89 14.88 17 .79 19 .79 21 .79 53 .56 
250 .. . . ... 1 .65 2 . 70 3 .69 4 . 67 5 .64 6 . 61 8 .53 10 .45 12 .36 14 .28 17 .06 18 .98 20 .90 51 .37 
175 170 . . . . ... 2 . 13 3 .58 4.99 6 .38 7 .76 9 . 14 11 .89 14 .63 21 .03 23 .77 26 .52 29 .26 43 .90 58 .53 73 . 16 
190 . ...... 2 .02 3 .39 4 .72 6 .03 7 .34 8 .64 11 .24 13 .84 19 .89 22 .49 25 .09 27 .68 41 .52 55 .36 69 . 20 
210 . ... .. . 1 .92 3 .22 4.49 5 .74 6 .98 8 .22 10 .70 13 . 17 18 .92 21 .39 23 .86 26 .33 39 .50 52 .66 65 .83 
230 . .. . .. . . 1 . 83 3 .08 4 .29 5 .48 6 .67 7 .86 10 .22 12 .58 18 .08 20 .44 22 .80 25 . 16 37 . 74 50 .32 62 . 11 
250 . . .. . .. 1 . 76 2 .96 4 . 11 5 .26 6.40 7 . 54 9 .80 12 .07 17 .34 19 .60 21 .87 24 . 13 36 . 20 47 .50 59 .57 




2 6  
C I R C U L A R  N O .  8 7 6  
T E C H N I C A L  D A T A  A P P E N D I X  
C o s t  o f  o p e r a t i n g  f i e l d  m a c h i n e r y  
T o  d e t e r m i n e  o p t i m u m - s i z e d  i m p l e m e n t s ,  r e a l i s t i c  e s t i m a t e s  o f  
a n n u a l  c o s t s  m u s t  b e  m a d e .  S e v e r a l  v a r i a b l e s  m a k e  t h i s  t a s k  d i f f i ­
c u l t .  D i f f e r e n c e s  i n  t h e  a m o u n t  o f  u s e ,  m a i n t e n a n c e  p r a c t i c e s ,  a g e  
o f  t h e  i m p l e m e n t ,  t y p e  o f  o p e r a t i o n ,  f i e l d  c o n d i t i o n s ,  a n d  c h a n c e  
a c c i d e n t s  c o n t r i b u t e  t o  w i d e  v a r i a t i o n s  i n  t h e  a n n u a l  c o s t  o f  a n  
i m p l e m e n t  e v e n  o n  a d j a c e n t  f a r m s .  A v e r a g e  l i f e ,  c o s t s ,  a n d  e f f i ­
c i e n c i e s  a r e  k n o w n ,  h o w e v e r ,  a n d  c a n  s e r v e  a s  e s t i m a t e s  f o r  
m a c h i n e r y  s e l e c t i o n  p r o b l e m s .  
F i e l d  m a c h i n e r y  c o s t s  c a n  b e  d i v i d e d  i n t o  t w o  c a t e g o r i e s ­
v a r i a b l e  a n d  f i x e d .  V a r i a b l e  c o s t s ,  w h i c h  a c c u m u l a t e  w i t h  u s e ,  
i n c l u d e  f u e l ,  l u b r i c a t i o n ,  a n d  l a b o r  c o s t s .  F i x e d  c o s t s ,  w h i c h  a r e  
i n d e p e n d e n t  o f  u s e ,  i n c l u d e  d e p r e c i a t i o n ,  i n t e r e s t  o n  i n v e s t m e n t ,  
t a x e s ,  i n s u r a n c e ,  a n d  h o u s i n g .  R e p a i r  c o s t s  a r e  n o t  f i x e d  c o s t s ,  b u t  
a r e  o f t e n  c o n s i d e r e d  a s  s u c h  t o  s i m p l i f y  c a l c u l a t i o n s .  
A c c o r d i n g  t o  w o r k  a t  K a n s a s  S t a t e  a n d  o t h e r  u n i v e r s i t i e s ,  
a n n u a l  f i x e d  c o s t s  m a y  b e  e x p r e s s e d  a s  a  p e r c e n t a g e  o f  t h e  p u r c h a s e  
p r i c e  o f  t h e  n e w  m a c h i n e .  P e r c e n t a g e s  f o r  t h e  m o r e  c o m m o n  f i e l d  
m a c h i n e s  a r e  l i s t e d  i n  T a b l e  2 1 .  T h e s e  p e r c e n t a g e s  d e s c r i b e  r a t h e r  
a c c u r a t e l y  t h e  c o s t s  o f  a n  i m p l e m e n t  w h e n  i t  i s  p u r c h a s e d  n e w  a n d  
r e t a i n e d  f o r  i t s  f u l l  u s e f u l  l i f e .  E v e n  i f  i m p l e m e n t s  a r e  t r a d e d  
b e f o r e  t h e i r  u s e f u l  l i  f e  i s  c o m p l e t e d  o r  i f  o n l y  u s e d  m a c h i n e r y  i s  
p u r c h a s e d ,  t h e  p e r c e n t a g e s  i n  T a b l e  2 1  c a n  s t i l l  s e r v e  a s  a p p r o x i ­
m a t i o n s .  
A s  m o s t  f a r m  i m p l e m e n t s  a r e  p o w e r e d  f r o m  t h e  t r a c t o r ,  t h e  
t r a c t o r ' s  f i x e d  c o s t s  m u s t  b e  a s s i g n e d  t o  t h e  o p e r a t i o n  o f  t h e  i m ­
p l e m e n t s .  T h e r e  i s  s o m e  d o u b t  a s  t o  t h e  p r o p e r  w a y  o f  d o i n g  t h i s ,  
b u t  t h e  c o m m o n  m e t h o d  i s  t o  c h a r g e  b y  t h e  h o u r  o f  t r a c t o r  t i m e .  
S u c h  a  m e t h o d  a p p o r t i o n s  t h e  f i x e d  c o s t s  o f  t h e  t r a c t o r  a m o n g  t h e  
i m p l e m e n t s  a c c o r d i n g  t o  t h e  a m o u n t  o f  u s e  t h e  i m p l e m e n t  h a s  f o r  
t h e  t r a c t o r .  T h e  o p e r a t i n g  c o s t s  o f  t h e  t r a c t o r  - f u e l ,  o i l ,  a n d  
l a b o r  - c a n  a l s o  b e  a s s i g n e d  d i r e c t l y  t o  t h e  i m p l e m e n t  o n  a n  h o u r l y  
b a s i s .  
L a b o r  i s  a  m o s t  i m p o r t a n t  c o s t ,  s o m e t i m e s  a m o u n t i n g  t o  o n e ­
t h i r d  o f  t h e  t o t a l  o p e r a t i o n  c o s t .  F i e l d  w o r k  l a b o r  i s  t h o u g h t  t o  b e  
o f  g r e a t e r  v a l u e  t h a n  s o m e  o f  t h e  o t h e r  t y p e s  o f  f a r m  l a b o r  a n d  
c e r t a i n l y  s h o u l d  n e v e r  b e  i g n o r e d  a s  a  c h a r g e .  A n  a r b i t r a r y  c h a r g e  
o f  $ 1 . 5 0  a n  h o u r  i s  m a d e  i n  t h i s  c i r c u l a r .  
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Table 21. - Annual Fixed Implement Costs, Expressed 
as Percentages of Purchase Price 
Implement Pct. Implement Pct. 
Tillage 
Moldboard plow. . . . 18 Spike tooth harrow. . . . . . . . . . .. 11 
Disk plow . . . . . . . . . 16 Spring tooth harrow . . . . . . . . . .. 11 
Disk harrow . . ......... .. . . ... 14 Field cultivator. . . . . . . . . . . . . . .. 14 
Row cultivators 
Tractor mounted cultivator . 16 Rotary hoe. . . . . . . . . . . . . . . . . .. 13 
Lister cultivator ....... . 13 Weeder. . . . . . . . . . . . . . . . . . . . .. 13 
Seeding 
Grain drill. . . . . .. . 12 Lister. . . . . . . . . . . . . . . . . . . . . . .. 16 
Corn planter ...... . 12 
Grain harvesting 
Combine .................... . 17 Corn picker. . . . . . . . . . . . . . . . . . . 17 

Windrower .................. . 17 Picker-sheller . . . . . . . . . . . . . . . .. 17 

Hay harvesting 
Mower............. .... . 16 Baler (no twine) . . . . . . . . . . . . . .. 17 
Hay conditioner . .... . . .. . 14 Forage harvester. . . . . . . . . . . . .. 17 
Side delivery rake ... . 13 Flail forage harvester . . . . . . . . .. 17 
Miscellaneous 
Tractor ... ....... . . . 17 Sprayer. . . . . . . . . . . . . . . . . . . . . . 18 
Truck ...... . 25 Fertilizer distributor . . . . . . . . . .. 11 
Wagon . .. . ... .... . .. . 12 
Timeliness 
The required capacity of farm implements is quite dependent 
on the demand for timely operations. Farm operators recognize 
that the losses due to bad weather and to operations mismatched 
with the crop season are valid economic losses. Although few data 
are available in this most important field, agronomists have done 
some work on yield reductions due to inopportune planting and 
harvesting. Their work has permitted the development of the fol­
lowing timeliness table. It gives the average decimal reduction in 
yield and quality of the common Illinois field crops for each hour 
spent on the operation. 
Operation R eduction 
Tillage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .00005 
Seeding. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .00030 
Cultivation .............................00020 
Grain ha rves ti ng. . . . . . . . . . . . . . . . . . . . . .. .00030 
Hay harvesting. . . . . . . . . . . . . . . . . . . . . . .. .00050 
Green forage harvesting .................00010 
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T h e  e f f e c t  o f  t h e  t i m e l i n e s s  f a c t o r  i s  i l l u s t r a t e d  b y  t h e  f o l l o w i n g  
e x a m p l e :  F o r t y  a c r e s  o f  w h e a t ,  y i e l d i n g  3 0  b u s h e l s  p e r  a c r e ,  i s  t o  
b e  c o m b i n e d .  T h e  p r i c e  o f  w h e a t  i s  $ 2 . 0 0  p e r  b u s h e l ;  t h u s  t h e  t o t a l  
v a l u e  o f  t h e  c r o p  i s  $ 2 , 4 0 0 .  T h e  t i m e l i n e s s  f a c t o r ,  K ,  f o r  g r a i n  
h a r v e s t i n g  i s  . 0 0 0 3 0 .  M u l t i p l y i n g  t h i s  f a c t o r  b y  $ 2 , 4 0 0  g i v e s  $ . 7 2 ,  
w h i c h  m e a n s  t h a t  a  c h a r g e  o f  7 2  c e n t s  i s  t o  b e  l e v i e d  a g a i n s t  t h e  
c o m b i n e  f o r  e a c h  h o u r  s p e n t  i n  t h e  f i e l d .  
T h e  i m p l i c a t i o n  i s  t h a t  f i e l d  o p e r a t i o n s  s h o u l d  b e  i n s t a n t a n e o u s  
f o r  t h e  u l t i m a t e  r e t u r n  f r o m  t h e  c r o p .  O b v i o u s l y ,  t h i s  w o u l d  
r e q u i r e  i m p l e m e n t s  o f  e n o r m o u s  c a p a c i t y  a t  a n  u n e c o n o m i c a l  c o s t .  
S o m e  s a c r i f i c e  i n  y i e l d  o r  q u a l i t y  i s  t h e r e f o r e  n e c e s s a r y  t o  s p r e a d  
t h e  o p e r a t i o n  o v e r  a  p e r i o d  o f  t i m e  a n d  p e r m i t  t h e  u s e  o f  a  l O \ i \ T e r  
c a p a c i t y ,  l o w e r  c o s t  i m p l e m e n t .  
A N N U A L  
C O S T S  
~600 
C O S T  E Q U A T I O N  C U R V E  
5 0 0  
4 0 0  
3 0 0  
2 0 0  
2  r o w  6 r o w  





1 0  2 0  3 0  
4 0  5 0  
W I D T H ,  F E E T  
A n n u a l  c o s t  c u r v e  f o r  c o r n  p l a n t e r s  o f  v a r i o u s  w i d t h s ,  a s s u m i n g  a n n u a l  u s e  
o n  1 2 0  a c r e s  o f  c o r n  o n l y ,  p u r c h a s e  p r i c e  o f  $ 5 5  p e r  f o o t ,  a n d  c o r n  y i e l d s  
o f  1 0 0  b u s h e l s  p e r  a c r e .  
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Cost equation 
Considering the preceding costs, an equation can be written 
which sums up the annual cost of operating an implement: 
" 8.25 Ai (1) C = [FC%] pw +~ Si w E; (Li + Oi + F; + Ti + KYAV) 
Symbols have these meanings: 
C = annual cost for the implement's use 
FC% = fixed cost percentage (Table 21) 
p = purchase price of implement per foot of width 
w = effective width of implement, feet 
A = number of machine acres over which implement operates 
S = forward speed of implement, miles per hour 
E = field efficiency, expressed in decimal form 
L = labor cost per hour 
o = tractor oil cost per hour 

F = tractor fuel cost per hour 

T = tractor fixed costs per hour 

K = timeliness factor (page 27) 

Y = yield of crop, units per acre 

V = unit value of crop 

The first part of the equation (C = [FC%] pw) calculates 
the annual fixed costs of the implement. The second part sums the 
variable costs of the implement by considering all the operations the 
implement does. For instance, a disk harrow may be used on corn­
stalk ground at a different speed, efficiency, and oil-, fuel-, and 
tractor-cost than on tilled ground. The summation sign, ~, and the 
subscript i indicate that such variables have to be calculated sepa­
rately and then added together. 
Cost equation curve 
A plot of Equation 1 for various widths of corn planter IS 
shown on page 28. The constants used for this curve are: 
A = 120 acres 
FC% = .12 
p = $55 per foot 
S = -1-.5 miles per hour 
E = .69 
L = $1.50 per hour 
o = $.04 per hour 

F = $.40 per hour 

T = $1.00 per hour 

K = .00030 

Y = 100 bushels per acre 

V = $1.00 per bushel 

The most important feature of this plot is the shape of the 
curve. A definite minimum point occurs where a specific width of 
3 0  
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c o r n  p l a n t e r  w i l l  p r o d u c e  t h e  g r e a t e s t  o v e r a l l  e c o n o m y  - i n  t h i s  
c a s e ,  1 7 . 2  f e e t  o r  a b o u t  f i v e  r o w s .  N o t i c e  a l s o  t h a t  t h e  c u r v e  r i s e s  
m o r e  s l o w l y  t o  t h e  r i g h t  o f  t h e  l o w e s t  p o i n t  t h a n  t o  t h e  l e f t .  T h i s  
m e a n s  t h e  e c o n o m i c  p e n a l t y  f o r  o v e r s i z i n g  t h e  c o r n  p l a n t e r  i s  l e s s  
t h a n  f o r  u n d e r s i z i n g  - t h a t  i s ,  i t  c o s t s  l e s s  t o  o w n  a n d  o p e r a t e  a  
p l a n t e r  4  f e e t  t o o  l a r g e  t h a n  o n e  4  f e e t  t o o  s m a l l .  
A  v e r y  s i g n i f i c a n t  p a r t  o f  t h e  e q u a t i o n  i s  t h e  t i m e l i n e s s  c h a r g e ,  
w h i c h  w a s  c o m p u t e d  t o  b e  $ 3 . 6 0  f o r  e a c h  h o u r  s p e n t  i n  p l a n t i n g .  
T h i s  v a l u e  i s  g r e a t e r  t h a n  t h e  c h a r g e  f o r  f u e l ,  o i l ,  l a b o r ,  a n d  
t r a c t o r  f i x e d  c o s t s  c o m b i n e d .  I f  i t  h a d  b e e n  i g n o r e d ,  t h e  p l a n t e r  s i z e  
w o u l d  h a v e  b e e n  r e d u c e d  t o  1 1 . 5  f e e t  - r o u g h l y  t w o - t h i r d s  o f  t h e  
o p t i m u m .  
O p t i m u m  w i d t h  e q u a t i o n  
T h e  o p t i m u m - s i z e  i m p l e m e n t  m a y  b e  d e t e r m i n e d  b y  c o m p u t a ­
t i o n  m u c h  m o r e  e a s i l y  t h a n  b y  p l o t t i n g  t h e  a n n u a l  c o s t  c u r v e .  
E q u a t i o n  2  g i v e s  t h a t  w i d t h  w h e r e  t h e  c o s t  c u r v e  r e a c h e s  i t s  m i n i ­
m u m  p o i n t .  
I  8 . 2 5  " "  A i  
( 2 )  W  =  \ j  [ F C % J  p  L . . . J  S i  E i  ( L i  +  T i  +  K i  Y
i  
A i  V i )  
C h a r g e s  f o r  o i l  a n d  f u e l  a r e  o m i t t e d  b e c a u s e  t h e  f u e l  a n d  o i l  
u s a g e  o f  t h e  t r a c t o r  i s  a s s u m e d  t o  b e  c o n s t a n t  f o r  t h e  a c r e a g e  
c o v e r e d ;  i n  o t h e r  w o r d s ,  f u e l  u s e  p e r  h o u r  i s  p r o p o r t i o n a l  t o  t h e  
w i d t h  o f  t h e  i m p l e m e n t .  S u c h  a n  a s s u m p t i o n  i s  p r o b a b l y  c o r r e c t  f o r  
t i l l a g e  i m p l e m e n t s  b u t  l e s s  a c c u r a t e  f o r  s u c h  l i g h t  l o a d  o p e r a t i o n s  
a s  n 1 0 w i n g  a n d  r a k i n g .  
T o  i l l u s t r a t e  t h e  a r i t h m e t i c  o f  E q u a t i o n  2 ,  c o n s i d e r  a  f a r m  o n  
w h i c h  8 0  a c r e s  w i l l  b e  p l a n t e d  t o  c o r n  a t  4  m i l e s  p e r  h o u r  a n d  4 0  
a c r e s  w i l l  b e  p l a n t e d  t o  s o y b e a n s  a t  5  m i l e s  p e r  h o u r .  C o r n  w i l l  
y i e l d  1 0 0  b u s h e l s  p e r  a c r e  a t  $ 1 . 0 0  a  b u s h e l ;  a n d  b e a n s ,  3 0  b u s h e l s  
p e r  a c r e  a t  $ 2 . 0 0  a  b u s h e l .  P u r c h a s e  p r i c e  o f  t h e  p l a n t e r  w i l l  b e  
$ 5 5 . 0 0  a  f o o t .  A s s u m e  l a b o r  t o  b e  $ 1 . 5 0  a n  h o u r ;  f i e l d  e f f i c i e n c y ,  7 0  
p e r c e n t  f o r  c o r n  a n d  7 5  p e r c e n t  f o r  l. : ; e a n s ;  a n d  t r a c t o r  f i x e d  c o s t s ,  
$ 1 . 2 5  a n  h o u r .  S u b s t i t u t i n g  i n t o  E q u a t i o n  2  g i v e s :  
I  8 . 2 5  [  8 0  
W  =  \ j  . 1 2  X  5 5  4  X  . 7 0  ( 1 . 5 0  +  1 . 2 5  +  . 0 0 0 3 0  X  1 0 0  X  8 0  X  1 )  
+  _  . .  
4 0  
_ _  ( 1 . 5 0  +  1 . 2 5  +  . 0 0 0 3 0  X  3 0  X  4 0  X  2 )
]  
I  8 . 2 5  
W =  
\ j  . 1 2  X  5 5  ( 1 8 4 . 2 )  =  ~i5 =  1 5 . 2  f e e t  
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According to this result, a 4-row planter is needed. It will be 
noted that figures for speed, field efficiency, and tractor fixed costs 
do not exactly match those given in Tables 1 and 21. This illus­
trates the fact that if more accurate figures are known for a given 
situation, they should be used instead of the ones in the tables. 
Equation for range in widths 
One advantage to plotting the cost curve for an implement is 
that it gives the shape of the curve near the optimum point. Only 
rarely will the solution to the optimum width equation exactly 
match an available implement size. Therefore, some range near 
the optimum width is desirable when a realistic choice must be 
made. 
Plotting the annual cost curve to obtain a practical range may 
be avoided by using Equation 3: 
d d I d 
(3) Wi 2 = W + 2 [FC%J p ± [FC%J p 'J w + 4 [FC%J p 
The FC% and p values have the same meanings as in Equa­
tion 1. The other symbols have these values: 
Wl.2 = the double answer that defines a range in implement widths 
w~e.rein annual costs of operation are approximately at a 
mlmmum 
w = the optimum width obtained from applying Equation 1 to a 
selection problem 
d = that arbitra rily selected number of dollars which is judged to 
be insignificant when compared with the minimum annual 
operation 
The meaning of the factor d may become more apparent if one 
considers the following example: A farm manager judges that a 
cost of $10 a year one way or another is insignificant in selecting 
a rotary hoe which is priced at $30 a foot and has a 13 percent 
fixed cost charge. The factor d is given the value 10 in Equation 
3. If w has previously been found to be 11.7 feet through use of 
Equation 2, the range in economical rotary hoe size is from 4 to 
22 feet. 
In the preceding example the range in width is rather wide 
because the rotary hoe is an inexpensive implement. For more ex­
pensive implements such as corn pickers or combines, the range in 
acceptable width is much narrower. 
If, after obtaining a solution to Equation 2, it is apparent that 
the optimum width is greater than can be handled by one tractor 
and operator, the equation must then be resolved with the appro­
priate increased values for tractor fixed costs and labor. One will 
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n o t i c e  t h a t  t h e r e  i s  a  s i z a b l e  i n c r e a s e  i n  t h e  t o t a l  o p t i m u m  \ y i d t h  
f o r  t h e  s a m e  a c r e a g e  w h e n  i t  i s  n e c e s s a r y  t o  a d d  a n  a d d i t i o n a l  
t r a c t o r  a n d  o p e r a t o r  t o  t h e  o p e r a t i o n .  
E a c h  o p t i m u m  w i d t h  t a b l e  l i s t e d  i n  t h e  e a r l i e r  p o r t i o n  o f  t h i s  
c i r c u l a r  i s  c o m p i l e d  b y  f i n d i n g  3 2 0  s o l u t i o n s  t o  E q u a t i o n  2  u s i n g  
t h e  c o n s t a n t s  g i v e n  i n  T a b l e  1  a n d  t h e  v a r i a b l e s  l i s t e d  a s  r o w  a n d  
c o l u m n  h e a d i n g s .  T h e  t a b l e s  s e r v e  a d e q u a t e l y  f o r  q u i c k  r e f e r e n c e ,  
b u t  f o r  m o r e  p r e c i s e  w o r k  a n d  f o r  a  r a n g e  i n  v a l u e s ,  E q u a t i o n s  2  
a n d  3  s h o u l d  b e  c a l c u l a t e d ,  u s i n g  t h e  b e s t  a v a i l a b l e  d a t a  { o r  y o u r  
p a r t i c u l a r  s i t u a t i o n .  
R E F E R E N C E S  
L A R S O N ,  G .  H . ,  F A I R B A N K S ,  G .  E .  a n d  F E N T O N ,  F .  C .  W h a t  i t  c o s t s  t o  u s e  
f a r m  m a c h i n e r y .  K a n s .  A g r .  E x p .  S t a .  B u l .  4 1 7 .  1 9 6 0 .  
T i m e l i n e s s  B i b l i o g r a p h y  
A R N Y ,  A .  C .  I n f l u e n c e  o f  t i m e  o f  c u t t i n g  o n  c r o p  q u a l i t y .  A g r o n .  J o u r .  1 8 :  
6 8 4 - 7 0 1 .  1 9 2 6 .  
- - - - - - a n d  S U N ,  C .  P .  T i m e  o f  c u t t i n g  w h e a t  a n d  o a t s  i n  r e l a t i o n  
t o  y i e l d  a n d  c o m p o s i t i o n .  A g r o n .  J o u r .  1 9  : 4 1 0 - 4 3 9 .  1 9 2 7 .  
D U N G A N ,  G .  H .  E f f e c t  o f  t i m e  o f  p l a n t i n g  o n  t h e  y i e l d  o f  c o r n .  U n i v .  o f  
I l l .  A g r o n o m y  F a c t s ,  L e a f l e t  C - 6 .  1 9 5 4 .  
- - - - - - .  S o w  s p r i n g  g r a i n s  e a r l y .  U n i v .  o f  I l l .  A g r o n o m y  F a c t s ,  
L e a f l e t  G - 5 .  1 9 5 3 .  

F E A S T E R ,  C .  V .  I n f l u e n c e  o f  p l a n t i n g  d a t e  o n  y i e l d  a n d  o t h e r  c h a r a c t e r ­ 

i s t i c s  o f  s o y b e a n s  g r o w n  i n  s o u t h e a s t e r n  M i s s o u r i .  A g r o n .  J o u r .  4 1 :  5 7 - 6 2 .  

1 9 4 9 .  

H E R U M ,  F .  L .  a n d  B A R N E S ,  K .  K .  W h a t ' s  t h e  b e s t  w a y  t o  h a r v e s t  c o r n .  
I o w a  F a r m  S c i .  9 :  7 - 8 .  1 9 5 4 .  
J O H N S O N ,  W .  H .  H a r v e s t i n g  a n d  d r y i n g  o f  h i g h  m o i s t u r e  w h e a t .  O h i o  
A g r .  E x p .  S t a .  R e s .  B u l .  8 4 1 .  S e p t .  1 9 5 9 .  
M A R T I N ,  J .  H .  F a c t o r s  i n f l u e n c i n g  r e s u l t s  f r o m  r a t e  a n d  d a t e  o f  s e e d i n g  
e x p e r i m e n t s  w i t h  w h e a t  i n  w e s t e r n  U .  S .  A g r o n .  J o u r .  1 8 :  1 9 3 - 2 2 5 .  1 9 2 6 .  
W E I S S ,  M .  G . ,  e t  a l .  V a r i a b i l i t y  o f  a g r o n o m i c  a n d  s e e d  c o m p o s i t i o n a l  c h a r ­
a c t e r s  i n  s o y b e a n s  a s  i n f l u e n c e d  b y  v a r i e t y  a n d  t i m e  o f  p l a n t i n g .  U .  S .  
D e p t .  A g r .  T e c h .  B u l .  1 0 1 7 .  1 9 5 0 .  
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